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Oh! 

; Abstract 

(N 

A dynamical symmetry for super symmetric extended objects is given. 



p i' Applying the Noether procedure to the supermembrane action [T] in a hght-cone formula- 
tion, and using work of Goldstone [2], who proved Lorentz invariance of the corresponding 
bosonic theory by finding a way to explicitly reconstruct C (usually denoted x~) in terms 
of the transverse degrees of freedom, the generators of "mixed" rotations (involving the 
>• I corresponding supersymmetrised version of () were given in [3J (as expressions involving x, 
p, 9, and, as in the bosonic theory, two discrete degrees of freedom: r] and Co = / pCd'^'^) as 



p 



o 



Ji. = I (xiUs - CsPi - ^OY'OPk - ^e''drxjd,x,ef^''ey^ip, (1) 



with 



. = _ ly G'-(¥.,^)(^ ■ drx+ '-eh9)p{^)d?^, (2) 

^ ■ Hs = ^" + det(a.x-a.f) _ ^(^ .^rsQ^^^Q^Q (3) 

^ 277/9 2?7 ' ' ^ ' 

I G^-{if, ^)pSv = 0, V.G'-(^, ^) = - 1, (4) 

the Xj, pj canonically conjugate, and 

{9^{if), 9p{^)} = -^6c,p6{ip, (f), {r], Co} = 1, (5) 

(all other dynamical Poisson brackets zero). 
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Recently, one of us [1] found a dynamical symmetry for (bosonic) relativistic extended 
objects of any dimensionality. In the present note, it is pointed out that an analogous 
dynamical symmetry exists for supermembranes. The generators of internal transverse 
rotations, 

Ji, = j (x,p, - x,p, - '-e-i'^ep^ dV - {x,p, - x^p^ + ^^ot'^'^o, (6) 

Xi ■= J pxicfip, Pi := J Picfif, 00 := J p6(fip, (7) 

and the purely internal (non zero mode) part of ([1]), denoted by Jj_, together with an ad- 
ditional (new) angular momentum formed out of dynamically generated Clifford variables, 
constitute a super-generalisation of the dynamical symmetry obtained in [1]. Assuming 
that 

{X,-,Jk-} = 0, (8) 

the dynamical Poisson brackets {Ji-, Jk-} can be inferred by subtracting from ([1]) all terms 
involving zero modes: 

Ji— ■ Ji— Ji— Ji—1 (9) 

4!^ := (x,Hs - CoP?) - ^eoY'eoPk, (10) 

:= -J,kPk - ^eoYQ, (11) 

r] IT] 

Qp ■■= j [Valja + \e''drX,dsX,^%e^d^^ - Pi-fiJoa. (12) 

On the physical phase space, constrained by 

e'''(dr'p- dsx+ ^dr9ds9^ = 0, (13) 

we find 

Ut^ + J._, + J,-} = -^l, - ^,Qai%Qp, (14) 
with the relativistically-invariant internal (squared) mass 

= 2r] [ Tisd^^ - P^. (15) 



Assuming that 

{J,_,Q4 = (16) 

(which we deduced from a general argument, but better be checked explicitly as well), the 
cross terms vanish 

{ J,_, + J,_} + {J^^ + J,_, J,_} = 0. (17) 

Hence we deduce that 

{r]Ji_,r]Jk-} = M''Jik-Qik, (18) 
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For 7^ 0, one could also write this as 



Qik := --Qc.l%Qp. (19) 



{M„Mfc} = ^-Sifc, (20) 

where 



and 



(21) 



S,, ;= (22) 



is formed out of dynamically generated Clifford variables 

{^"'^/3} = ^«/3- (23) 

Observing that 

{Qij, Qki} = (^-SjkQii + SikQji - SiiQjk + SjiQik^Wf, (24) 

{Jik, vJi-} = -SkivJi- + SilVJk-, (25) 

{Qik,vJi-} = 0, (26) 

{Jij, Qkl} = —SjkQil + SikQjl — SilQjk + SjlQik, (27) 

one finally notes that, assuming (IHl) and ( |T6|) . r^Jj. and Mj^ := M^Jjfc — Qjfc (commuting 
with the supercharges Qa) generate the following dynamical symmetry algebra for super- 
membranes 

{Mij, Mki} = (^-6jkMu + SikMji - 6uMjk + SjiMik^M^ (28) 

{r]J,_,r]Jk-} = Mik, (29) 

{Mik,7]Ji^} = (-5kml^ + 5ar^Jk-)M^. (30) 
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